Background: In China, suicide is one of the major causes of death among adolescents and young adults aged 15 to 34 years. Aim: The current study examines how risk factors vary by age groups in rural China, referring to those aged 15 to 24 years and those aged 25 to 34 years. Method: A case-control psychological autopsy (PA) study is conducted in sixteen counties from three Chinese provinces, including 392 suicide cases and 416 community living controls in the sample. Results: In China, young adults aged 25 to 34 years have a higher risk for suicide than adolescents aged 15 to 24 years, and it holds true even controlling for relevant social factors. In addition, age-related factors such as education, marital status, whether having children, status in the family, physical health, and personal income all have varying degrees of impact on suicide risks for rural youth. Conclusions: This study shows that there are some age-related risk factors for suicide at certain life stages and emphasizes that young adults in rural China aged 25 to 34 years have an increased risk of suicide as a result of experiencing more psychological strains with age.
Introduction
Suicide prevention is one of the World Health Organization's priorities in mental health for developing countries. According to data on suicide rates in 2002-2011 provided by the Chinese Ministry of Health (MOH) and the National Population Census (NPC), the total number of suicide deaths was roughly 200,000 every year. The estimated mean national suicide mortality rate was 8.3 per 100,000 people each year in the most recent six years [1] . Even with a decrease of the suicide rates observed in China in the past decade [2, 3] , suicide has been identified as the number one cause of death in the country for those between 15 and 34 years of age [4] . Therefore, more empirical evidence is needed to advance our understanding of suicidal youth in the Chinese population to better understand how risk factors for suicide are related to different age groups. Only by recognizing those who are at risk for suicide and knowing how to provide treatment for suicidal individuals can improve how we deal with this urgent issue.
As Durkheim noted at the end of the nineteenth century, suicide rates increased with age. The lowest rates appeared among the young and the highest among the elderly [5] . However, this pattern has changed substantially in recent years. Researchers have documented that age trends in suicide rates for the United States follow a certain pattern that the incidence of suicide is sharp increased from youth (at their early twenties) to adulthood and, slightly decreased to a lower rate throughout middle age [6] . In recent years, suicide has become the third leading cause of death among persons aged 15 to 24 years, and the second among persons aged 25 to 34 years [7] .
Youth suicide, as an especially significant aspect in the suicide literature, has drawn much attention in recent years [8] [9] [10] . Some studies focus on how mental health risk factors impact on youth suicidal behaviors [11] . It suggests that psychopathological symptoms are associated with suicidal behavior. Particularly, more than 90% of youth suicide victims have had at least one major psychiatric disorder, although younger adolescent (<16 years) suicide victims have lower rates of psychopathology, averaging around 60% [12, 13] . Substance abuse is more common and leads to a much higher risk for suicide in the older (> or =16 years) vs. younger (<16 years) adolescents [12] . Depressive disorders (major depression, depressive disorders not otherwise specified, bipolar disorders, dysthymia) are consistently the most prevalent disorders among adolescent suicide victims, ranging from 49% to 64% of cases [14] . Other scholars pay more attention on the effect of sociodemographic factors [8] , arguing the importance of childhood adversities, family characteristics, and socioeconomic status on studying suicide risks among young people [15] [16] [17] . For example, focusing on the importance of considering how social context impact age-related trajectories in suicide and homicide in high-income nations, Pampel and Williamson [18] demonstrate that increases in youth suicide rates are associated with increases in the size of the youngest (15-24 years of age) cohort, as well as recent changes in traditional family roles and family stability.
Unlike Western studies on suicidal youth, previous studies with Chinese data have documented some unique characteristics of Chinese rural young suicide victims. For example, scholars have argued that the suicide rate in women is higher than in men [19, 20] ; marriage does not play a protective role for suicide in rural China [21] and neither does religion [22] . In addition, other correlates, for example, multiple psychosocial factors and life stress are reported to be the risk factors for suicidal behaviors [23] . However, study on the suicide risk with age group comparisons is rare in China.
This study is designed to test how suicide risks are different between adolescents aged 15 to 24 years and young adults aged 25 to 34 years in rural China. Several factors associated with individual age may potentially have influences on the correlation observed between age and suicide risk according to the previous studies [12] . In particular, those factors that included in the current study are education, marital status, whether having children, status in the family, physical health, and personal income.
In the suicide literature, several theories are commonly used to explain the mechanisms behind the suicidal behaviors among different social groups. One of the pioneers of sociology, Durkheim [5] showed in his classic study of suicide that it was more prevalent among individuals who were not married or who had no involvement in the church or community. His explanation was that individuals who were not well integrated into society had little social support, and, therefore, were at increased risk of suicide. To move beyond the traditional approach of using social integration as the dominant structural consideration to study suicide, a growing body of recent studies has used the strain theory of suicide to guide research [24, 25] . According to the strain theory of suicide, suicide as well as mental disorders, can be preceded by psychological strains in the social structure [25] . A psychological strain is formed by at least two stressors [26, 27] , conflicting in an individual's life and leading to different directions, so that the individual will feel helpless, hopeless, and in a psychologically torturous situation [28] . For the strain theory of suicide, any of the four types of strains will increase individuals' suicide risk, and those strains result from differential values, discrepancy between aspiration and reality, relative deprivation, and lack of coping skills in a crisis. The connection between suicide and psychological strains in the form of all four sources has been tested and supported with a sample of suicide notes in the United States [28] and through psychological autopsy studies in rural China [25] . In the current study, we use Chinese rural youth suicide data to illustrate how age and age-related factors impact suicidal behavior. We also try to use strain theory of suicide to better understand these differences between adolescents and young adults in order to provide effective suicide prevention strategies and treatment programs for certain at-risk population.
Methods

Subjects and Data Collection
Data for the study were obtained from sixteen rural counties in three Chinese provinces (Liaoning, Hunan, and Shandong). It was a large psychological autopsy project investigating correlates of completed suicide in comparison with a group of living controls. In each of the 16 counties, suicides aged 15-34 years were sampled consecutively from October 2005 to June 2008. Similar numbers of community-living controls were recruited in the same counties for the same time periods. In this study, we have excluded cases of accidental or natural death in which suicidal intent was questioned. As China does not have a medical examiner system and all deaths are required to be sent to a health agency for a death certificate, hospitals are the primary place for the Centers for Disease Control and Prevention (CDC) to locate cases for the study. Each hospital uses a standard protocol to determine the cause of death. In remote rural areas far away from a hospital, village doctors are responsible for furnishing death certificates and are required to report the death to the Xiang (township) health agency. All the hospitals and clinics in the county are supervised by the county CDC. For our study, all suicidal deaths were required to be reported to each county CDC by telephone or fax on a daily basis, and the information gathered at the county CDC was then forwarded on a monthly basis to the provincial CDC. For those suicidal deaths that were not recognized by any health agency, our mortality registry system allowed the village treasurers, who collect fees for each burial or cremation and are aware of all the deaths in the village, to notify the Xiang health agency or the county CDC. Whenever necessary, an investigation with the village board and villagers was conducted by the research team to try to ensure that no suicide cases were missed, or reported erroneously. These procedures were implemented to minimize false classifications.
The community-living controls were from the same counties and from among the living general population within the same age group of the suicides. In each province, we used the 2005 census database of the counties in our research. For each suicide, we used the database of the county where the deceased lived to randomly select a living control in the same age range (i.e., 15-34 years). With regard to gender, the random selection of controls aged 15-34 years from each county database yielded approximately equal numbers of males and females, which approximated to the gender distribution of suicide cases in the study. The control sample did not exclude individuals who had been diagnosed with mental disorders or previous suicide attempts. Thus, the prevalence of mental disorders and suicidal attempts could be assessed in the rural general population aged 15-34, and more importantly, the effects (direct, moderating and intervening) of mental disorders on completed suicide could also be studied.
Face-to-face interviews were conducted in households in villages. In each selected county, suicide cases and living controls were enrolled and two informants (one family member and one friend or neighbor) were interviewed for each suicide case or control. The controls themselves were also interviewed with the same protocol to obtained further information of the study. As a result, 392 suicide cases and 416 community living controls were recruited in this study. The study protocol was approved by the Institutional Review Board at the State University of New York College at Buffalo, as well as by the three universities in China where the data collection was conducted. For the specific procedures in sampling and interviewing and our protocol for the human subjects protection, please refer to our previous publications [21, 29] . Table 1 presents the demographic characteristics of the sample, as well as the major independent and dependent variables for the study with age groups comparisons.
Measures
The dependent variable is a dichotomous variable in which 0 represents a higher risk of death and 1 represents a lower risk of death. As mentioned above, suicide is a major social and public health problem in China. Thus, not only individual factors, but also a range of social factors are considered in attempts to explain suicidal behavior. Those predicting variables include gender, marital status, education, status in the family, whether having children, physical health, personal income and depression. Age ranged from 15 to 34 years, which was divided into two groups for further comparison. The two groups are adolescents aged 15 to 24 years and young adults aged 25 to 34 years. # All the significant differences are functions of the age.
The Hamilton Depression Rating Scale (HAM-D Scale) was designed to evaluate the degree of and variance in depression [30] . It quickly became the standard measure of depression severity for clinical trials of antidepressants [31] . The Hamilton depression scale has been the gold standard for the assessment of depression for 40 years and is now the most commonly used measure of depression [32] . For each of the 24 items in the full version of the scale, respondents were asked to rate the severity of their depression by probing mood, feelings of guilt, suicide ideation, insomnia, agitation or retardation, anxiety, weight loss, and somatic symptoms. The translation of the 24-item scale was borrowed from Tang [33] , and has already been tested with Chinese depressive inpatients showing good reliability and validity. There were two proxy interviews for each suicide case and each living control. The vast majority of the responses for the target person were the same or fairly similar. For different responses pertaining to the target person, we selected the response representing a positive symptom, because the other informant may not have had an opportunity to observe the specific characteristic or behavior. The range of potential HAM-D scores is from 0 to 76. A higher score indicates more severe depression. In addition to considering HAM-D depression score, we examined a self-reported measure of physical health, which was categorized as "poor," "OK," or "good."
To investigate the effect of marriage and marital experience on suicide risks between adolescents and young adults in rural China, we computed a variable with two categories. The group of "not currently married" included those young people who had never been married, were divorced, were separated, or were widowed. The group of "currently married" covered those who were currently married or involved in cohabitation.
For the question of "whether having children," the respondents were asked to mark "yes" with all positive responses and "no" with all negative responses. Based on the scale, the status in the family was categorized as "low," "average," or "high." Personal annual income was measured in Chinese Renminbi (RMB), which were divided into three levels based on the scale mean: low (≤10,000), average (10,000-19,999), or high (≥20,000). One U.S. dollar was equivalent to about 7.50 RMB at that time.
Data Analysis and Certification of the Methods
SPSS 21.0 was used for all statistical analysis. Coefficients have been converted to odds ratios (ORs) for the interpretation and 95% confidence intervals would also be reported. Both authors of this study certify that we are responsible for the methods used in the data collection and data analyses. Table 1 illustrates the distribution (mean or frequency) of each of the expected correlates of suicide risk for all subjects and their comparison between adolescents (aged 15 to 24) and young adults (aged 25 to 34). In this study, adolescents (N = 315) and young adults (N = 493) accounted for about 39% and 61% of the sample, respectively. The distribution of the respondents according to gender shows a generally similar pattern for adolescents and young adults. A total of 47.3% of women and 52.7% of men are aged 15 to 24 years for the adolescents group, while 49.3% of women and 50.7% of men are aged 25 to 34 years for the young adults group.
Results
Duration of education ranged from 0 to 15 years for the respondents in the adolescents group and from 0 to 18 years for the respondents in the young adults group. The means of education level for the adolescents group and the young adults group were thus 8.45 years and 8.19 years. Compared to the respondents in the adolescents group, those in the young adults group are more likely to be currently married (84.2%) and have at least one child (81.1%). They also consider themselves in either lower (8.6%) or higher (8.4%) status in the family compared to adolescents, although most of young adults (83.1%) still report average in the scale. In addition, more respondents from young adults group report poorer physical health and higher personal annual income than the respondents from the adolescents group. As predicted in the literature, young adults aged 25 to 34 years are more likely to associate with higher score of depression as well (See Table 1 ).
T-test and Chi-square tests have been used for the comparison between the adolescents group and the young adults group on suicide risk and major variables. The results indicate that the respondents in young adults group have significant differences with those in adolescents group on marital status, status in the family, whether have children, physical health, personal income and depression level.
Bivariate analyses for adolescents (see Table 2 ) indicate that lower suicide risk has associated with higher education and lower depression level. The associations are statistically significant. Women tend to have higher suicide risk than men, but the data does not show any significant difference. For young adults aged 25 to 34 years (see Table 3 ), lower suicide risk is correlated with higher education, higher status in the family, better physical health, higher personal income, and lower depression score, all of which are statistically significant. Being married and having kids are also positively related to lower suicide risk in our sample. Unconditional logistic regression model is used for analyzing the data of the suicide subjects to illustrate how suicide risks are different between adolescents and young adults with the relevant variables controlled for. Hosmer-Lemeshow goodness-of-fit (GOF) tests help us decide whether the model is correctly specified (see Table 4 ). The p-value for model 1 is below 0.05 significant level (0.033) as a result of including the variable of depression, which indicates that we have to reject the model. Model 2 (without depression) shows that, controlling for other variables, the odd ratio of adolescents not experiencing suicide risk is 2.511 times higher than the odds for young adults, which indicates that young adults are more likely to experience higher risk for suicide in our sample. For all subjects, each additional year of education is consistently associated with a lower risk for suicide. The odd ratio associated with a one year increase in education is 1.309 (95% CI 1.216 to 1.408), indicating the higher education, the lower the chance to experience suicide risk. The odd ratio of low family status respondents (0.196) indicates that individuals who feel like at low family status are more likely to have higher suicide risk and it is statistically significant at the α = 0.05 level. Compared to those who report good physical health, respondents who have poor or average health are more likely to have higher suicide risk. Compare to those respondents who have children in the family, the respondents who do not have children in the family are more likely to have higher suicide risk (OR = 0.367). In addition, individuals who have poor or average personal income show higher risk for suicide compared to those who report themselves as having a good personal income. With other variables controlled for, gender and marital status are not significant predictors in the logistic regression analyses. Logistic regression analysis has also been used for age group comparison in the study (see Table 5 ). The model fit for the young adults group (R 2 = 0.445) is better than for the adolescents group (R 2 = 0.180). Education is a strong predictor for both age groups on suicide risk. Among adolescents, respondents who have poor physical health (OR = 0.845) are more likely to have higher suicide risk compare to those who report good physical health. However, we do not find a significant difference on suicide risk between respondents who report average physical health and good health.
In the young adult group, respondents who report a poor physical health (p < 0.001) and an average physical health (0.001) are found to have higher suicide risk than those who report a good physical health. In addition, "whether have children" is another significant predictor in the young adults group, indicating that people who do not have children have a higher suicide risk. People who have lower personal income also shows higher risk for suicide compared to people who have high personal income among young adults. With other variables controlled for, gender, marital status, and status in the family are not significant predictors for either age group in the logistic regression analyses. 
Discussion
Previous studies have focused on different risk factors between suicide group and control group [34] . This study is organized around two main goals. First, it is to find out whether age differences exist among at-risk people in rural China so that we can pay more attention on reducing suicide risks for a particular age group. Second, it should be known if certain age-related factors such as education, marital status, whether have children, status in the family, physical health, and personal income play roles in either decreasing or increasing suicide risks for adolescents and young adults in rural China that can help us have a better understanding of Chinese rural youth suicide. Our findings indicate that there is a difference between two age groups concerning suicide risks and young adults have faced more suicide risk factors than adolescents in rural China.
We have found that women in the adolescents group have higher risk for suicide than men, whereas women in the young adults group have lower risk for suicide than men. However, the gender difference does not show significant impact in our sample. Another non-significant predictor is status in the family. Although low family status is likely to lead to high suicide risk for all subjects in our model, we don't find different effects between two age groups due to the multicollinearity as fewer cases in the young adults group. More studies are needed in the future.
According to the strain theory of suicide, the four sources of strain are: (a) differential value conflicts, (b) discrepancies between aspiration and reality, (c) relative deprivation, and (d) lack of coping skills. The differences between two age groups on suicide risks in rural China can be partially explained by the strain theory of suicide because young adults have potentially experienced more conflicting life stressors in their life than adolescents and, therefore, are more likely to produce psychological strains.
For example, our results show that education and physical health are significant predicators for suicide risk for both respondents in the adolescents group and young adults group. Education plays a key role in providing individuals with knowledge about coping skills. Individuals, including adolescents and young adults, who have higher education will have better coping skills to lower the risk for suicide in rural China. Compared to an adolescent, if an individual have entered into adulthood, both society and the individual will have certain expectations for his or her life, such as being employed or taking care of his or her family. However, if a young adult does not have a good physical health he or she may have to face the reality that he or she might fail to reach his or her aspirations. These discrepancies between his or her aspirations and reality may produce strains and, then, lead to increased risk for suicide.
Furthermore, for young adults aged 25 to 34 years, getting married and having kids are important transitions in their life stage for people in rural China. Researchers have studied the order in which life events and transitions occur and their effects on mental health. They suggest that the effects of stressful events may vary, depending on the event and the age of exposure [35, 36] . In rural China, it is very rare for an individual who is older than 25 to be single or not have kids. It is a shame for the individual or even for the whole family so that values strains may occur because of these circumstances. Therefore, although the effect of marital status on suicide risk is not statistically significant between adolescents and young adults, individuals who are not currently married and do not have children among age 25 to 34 will feel more stress from both family and society, which may produce value strains and thus increase their risk for suicide.
In addition, low personal income shows a statistically significant impact on suicide risk among young adults. Stack [37] found that relative deprivation (i.e., income inequality), instead of a single life stressor (i.e., income crisis), would be better explanation for the risk of suicide. According to the strain theory of suicide, in the situation where a poor individual realizes that other people of the same or similar background are leading a much better life, the person may experience the deprivation strain. This might be a possible reason leading the increased risk for suicide.
In sum, the age-related factors are more observable in young adults aged 25 to 34 years than in adolescents aged 15 to 24 years in rural China. Such factors as education, physical health, whether have children and personal income should be paid more attention to in this particular population. Suicide behaviors have been identified as consequences of psychological strains, according to the theory. Therefore, we can develop suicide prevention strategies by eliminating the strains rather than removing life stress to reduce the risks of suicide. To some extent, encouraging higher education and providing job training can reduce the value strains, aspiration strain, and deprivation strain, as well as improve one's coping strategies. The current study is limited by its data collection approach and is, therefore, not able to study how these risk factors affect Chinese rural young subjects in their later life. Further studies are needed to move beyond looking simply at the existence of these risk factors and their relationship to suicide. Instead, we should pay attention to whether age-related life events appear within the sequence because it is important to consider in studying individuals' later mental health outcomes, including suicide.
Conclusions
Our study indicates that young adults have faced more suicide risk factors than adolescents in rural China. Strain theory of suicide contributes a new perspective for us to better understand this circumstance and provides some effective ways for rural young adults to lower suicide risks in the society.
